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I.—RECORDS OF THE BOOKS, OR NOTES- UPON THE GEOLOGY, NATURAL
HISTORY, AND ANTIQUITIES OF NORTH ASV SOUTH WALES, DEVON,
AKD CORNWALL. By the Rev. W. S. SYMONDS, F.G.S. 8VO. pp.
434, with numerous Illustrations. (London, 1872: John Murray.)
SINCE Hugh Miller gave to the world his testimony of the Rocks,we have not had a more fascinating book than the " Records of
the Rocks," by the Rev. W. S. Symonds. It is the work of a master
upon the subject, and one who is well acquainted with the classical
regions of England and "Wales upon which the " Records " treat.
It is indeed almost a complete guide to the natural and physical
history and antiquities of the Principality and border counties.
The author, as stated in his Preface, has " dealt with some districts
to which Murchison hardly alludes, and with subjects that would
have been foreign to his purpose."
An interesting description of the igneous rocks occupies the
" Introduction," and prepares the reader for the many references in
the text to the phenomena and distribution of igneous and volcanic
action, so grandly developed in the Cambrian and Silurian rocks of
Britain, without some knowledge of which no student can penetrate
into the structural mysteries, or understand the grand and varied
scenery, of the mountainous re'gions of Wales. The rock masses
of the wonderful regions of Iona, Staffa, the Giant's Causeway,
Arthur's Seat, Cader Idris, and Snowdonia, in our own country,
Auvergne, the Ardeche, and the regions of Etna and Vesuvius, have
no place in the minds of those who know nothing of the chemical
condition or constituents and physical structure of the masses com-
posing them. The general reader will find a simple yet good
account of the igneous rocks in the author's introduction.
The historical portion of the " Records" commences with the
oldest sedimentary rocks on the globe, now termed Laurentian,
These ancient deposits constitute a large portion of Canada, West
Scotland, and fragments also exist at Malvern and Charnwood, etc
Language only such as that used by the author can convey any
idea of the wild scenery of the North-western part of Sutherlandshire
and the Hebrides, where "the spectator who ascends to the haunts of
the ptarmigan on Queenaig beholds a weird and wonderful scene.
He looks upon low masses of rugged gneiss hills, which appear like
a rolling sea, its waves frozen hard and fast as they rocked to and
fro." To any one knowing the history of these vastly ancient rocks
of Wales, Malvern, and Scotland, there is a charm in the manner in
which Mr. Symonds treats them, and the associated archaeological
and botanical features render the description classical and unique.
We know of no better account of the British Laurentian rocks than
that given in the first chapter of the "Records."
The author in his treatment of the Cambrian rocks divides them
into two groups, Lower and Upper Cambrian. Great ability and
knowledge are displayed in the whole chapter apon the Cambrian
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and Cambro-Silurian series. The history and description of the
Llanberris, Longmynd, and Harlech rocks, which, with the Mene-
yian group, constitute the lower division of the Cambrian series, is
written as those only can who have themselves examined the area
they occupy. Snatches of history, antiquity, archeology, natural
history, and scenery, are so judiciously interwoven with the petro-
logical descriptions and geological aspects of the Cambrian rocks,
that one is almost tempted to journey, book in hand as our guide,
to explore and examine these mysterious monuments of high
antiquity, wherein are entombed the very earliest forms of existence
known upon the globe. He who has never seen the Longmynds,
the rocks of Harlech, the schists and slate of Barmouth, and Llan-
berris, with Bardsey and St. David's Head, can little comprehend
the early history of the British islands, either physically or palseon-
tologically. It is a feature in the " Records of the Rocks " to create
that desire, and with the "Records" in hand, and'the maps prepared
by the Geological Survey, little else is needed, save note-book and
hammer, to enable the student or tourist to read the far past clearly
and unmistakably. The author neglects not to associate with the
rocks the localities of many of the rare Scandinavian plants; the
home of the wild bird; the brooks and tarns, with their rare fish ;
and carefully he notices and names the fossil fauna in those districts
where, without almost direct guidance, the metamorphosed character
of the rocks would defy their detection. The seventy-seven pages
devoted to the Laurentian and Cambrian rocks and their associated
history is the best digest in our language, and is written by one who
has a great knowledge and love of nature, and whose life has been
devoted to Cambrian and Silurian geology, and the natural history of
the area embraced by the " Records."
Chapters iv., v., and vi., comprising 134 pages, are devoted to the
Silurian System, or to the Lower, Middle, and Upper Silurian rocks.
Mr. Symonds places the Lower Llandeilo (Arenig or Skiddaw rocks
of Sedgwick) at the base of the Silurian; the Geological Survey
make the Lingula flags their base. It is a pity so many " tops and
bottoms" are made to these lower rocks. These diverse views have
led to much confusion. It is well, however, that we have a published
line, so that in the field at least the horizon is established, modify
it how we may in the study. Controversy, however, concerns
us not here; neither do the minor differences of authors enter into
notice of the " Records." All agree in one thing—that the chaos of
the older writers, the " Grauwackians," was reduced to systematic
order by Murchison, Sedgwick, and Lewis. To the former, however,
must be awarded the high credit of definitely determining and
defining the " Silurian system." Few even now realize that great
and difficult work. The author of the "Records of the Rocks" is
one, however, who has spent his days upon the earliest life rocks
that lifted their heads to the sun—the oldest rock masses in the
world's history. He has been a Silurian student from boyhood.
His analysis of Lower Palaeozoic time tells us that he has studied
well and diligently, and has mastered and comprehended the scope..
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and meaning of the " Silurian chief," and is a fit exponent of his
views and country.
The table at the commencement of the chapter devoted to Silurian
geology comprises the author's accepted system, his lowest formation
being the " Lower Llandeilo " ; thus throwing the Tremadoc and
Lingula flags of the Geological Survey and Sir Koderick MUrchison
into the Upper Cambrian. Sir Eoderick in his last edition of
Siluria included all below the Llandeilo series in his "Primordial
Silurian," not allowing the term Cambrian as then Understood. It
must be admitted that even noW there is extreme confusion as to
the subdivision of the stratified series below the Lingula flags.
The Menevian, Harlech, Longmynd, St. David's, etc., etc., rocks
have yet to be satisfactorily correlated. The Menevian beds are
placed by Mr. Symonds as a passage group between the Lower
Lingula flags and the Harlech grits. The vast accumulation of both
eruptive and contemporaneous lava flows, as well as volcanic ash
deposits, define in a most marked manner the commencement of
the Lower Llandeilo, or close of the Lingula flag period. These
phenomena are grandly shown in the great ranges of the Cader, the
Arans, and the Arenigs, etc., in Wales, and the Skiddaw area in
Westmoreland, etc., where they are also extensively interbedded or
interstratified with the slates and grits of that classical area. The
author's description of the scenery, history, and antiquities of the
country occupied by the Lower Silurian rocks, as well as the
incidental notices upon the occurrence and distribution" of rare forms
in the flora and fauna, must be read to be appreciated. They show
a rare appreciation of the true and the beautiful in nature. The
singular ridge of' rocks termed " Stiper stones " by Murchison in
his first and great Silurian system ate well described, and should
be made the special object of a journey of inspection over the wild
tract of the Longmynd Mountain. These grey and buff sandstones
belong to the Lower Llandeilo period. Annelide tracks and burrows,
vertical to the plane of bedding, riddle these ancient sandstones,
Arenicoliles linedris being the architect of their once submarine per-'
forations and burrows. The author recommends the student who
wishes to master the intricate geology of the Longmynd area to
spend some time at Church Stretton, Bishop's Castle, etc. We have
done so, with pleasure and profit. This once Cambrian island in the
Silurian seas is even now, geologically and physically speaking, a
terrestrial one, surrounded, as the Longmynd is, by unconformable
rocks of Upper and Lower Silflrian age at every point of the compass.
The author's description of the Caradoc and Bala rocks over the Snow-
donian, Caradoc, and Cader Idris districts, the Berwyns, the Wrekin,
etc., reads more like some fairy tale. Every page is full of exact
instruction, without that severe style characteristic of ordinary manuals
upon geology. Chapter v. treats of the Middle Silurian rocks, a
division not admitted by Sir Boderick Murchison or the Geological
Survey. The author, too, has incorporated and placed the Lower
Llandovery rocks at the base of his triple division of the Middle
Silurian, the Tarannon shales being the uppermost member. We are
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not quite prepared to admit or agree with the author in removing the
Lower Llandovery out of the Lower Silurian, its affinity with the
Caradoc or Bala series being so elose both on stratigraphical as well
as palseontologioal grounds. Out of the 560 species known in the
Caradoe, and 126 in the Lower Llandovery, ninety-two are common,
no less thaa eighteen species of Corals, thirty-six Brachiopoda, ten
Gasteropoda, nine Crustacea, six Cephalopoda, etc., being common,
to the two formations; only eleven species are really peculiar to the
Lower Llandovery rocks. We know of no physical break between
the Lower Llandovery and Caradoc, though between it and the
Upper there appears to be no doubt whatever.
The reader will do well to carefully read, this chapter apart from
the abstract question of stratigraphical subdivision. It is admirably
and clearly written.
In Chapter vi., 60 pages are devoted to the Upper Silurian Bocks.
These pages are really a manual of Upper Silurian Geology and
Geography, or Topographical Geology, interspersed with so much
general and local history and lore that every elass of reader may
be interested. The rocks are described in ascending order, their
geographical distribution and historical associations being highly
instructive. The section devoted to the "Wenlock rocks is suggestive,
clear, and like the previous chapters-, a "vade mecum" to the tourist
and Silurian student. The points of interest, and localities where
good sections and rich fossiL-grounds can be seen, are depicted
with a local knowledge possessed by few geologists. The Ledbury
rocke and passage-beds are debatable ground where the speculative
geologist may revel in disquisition and doubt as to the more minute
subdivisions in the upper series. Here too the Ganoid and
Placoid fishes for the first time attest their presence in Britain,
fragments of many genera (Pteraspis, Auchenaspis, Cephalaspis,
Scaphaspis) occurring in varied abundance. These Ledbury or
passage rocks connect the Upper Ludlow shales with the base of
the Old Bed Sandstone; and where junction sections are seen,
they become of extreme interest. The earliest determined fossil
plant-rejnains in the British Islands come from the passage-beds
at Bodenham, west of Ledbury, and may have belonged to the
£rst or earliest Lycopodiaceous plants, the ancestors, indeed, of the
Devonian and Carboniferous Lycopods. For most interesting matter
upon the Upper Silurian rocks the reader must consult the " Eecords,"
Four plates of very characteristic fossils and many woodcuts
accompany the Silurian division of the volume.
The Old Bed Sandstone Chapter (vii.) adds little, physically, to
the hitherto known history and extension of these rocks. The Old
Bed, however, in Herefordshire and Monmouthshire, in its triple
division, is indeed a grand feature. In the Tans of Brecon and
Carmarthen, which rise nearly 3000 feet above the sea, their
northern flanks and outcrop afford scenery of surpassing boldness
and grandeur.
The rapid development of genera and species of the fossil fishes,
as well as their classification and distribution through the rocks
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of the 014 Bed Sandstone, especially Scotland, has been the theme
of Miller, Agassiz, Murchison, and others, and we now subdivide
the group into Lower, Middle, and Upper, according to the genera of
fishes most abundant in these subdivisions. These various points
are well discussed in the "Eecords." Few or no fossils occur in
the Old Bed proper, save the fishes, and Meristomatous Crustacea,
no Mollusca, and few plants. Space forbids more notice of the
interesting chapters upon the Old Bed Sandstone. Chapter viii., how-
ever, contains 44 pages upon the Devonian Bocks of Devon and
Cornwall. On p. 260 is given a table of the whole series and
its subdivisions in N. Devon, S. Devon, and Cornwall, and the
views of various authors are discussed in the fairest manner through
the well-written pages of the Devonian History. We are able
to appreciate both the original work of the author and his
criticisms upon the labours of others—it being our good fortune to
have laboured to unravel the intricate physical structure of the
grand area under consideration. The author properly places,
we think, the unfossiliferous Bed grits and sandstone of Pickwell
Down or Woolcombe Bay at the base of the Upper Devonian. They
form a natural base, and were slowly deposited as the sea-bed became
upheaved at the close of the Mid-Devonian deposits. We ask the
reader to visit Woolcombe Bay, Baggy Head, Croyde Bay, etc., and
he will never doubt the value of the Upper Devonian rocks in
stratigraphical geology; more so. still, if he will honestly examine
the Barnstable, Ven and Coddon Hill Carboniferous rocks above
them. The Middle Devonian rocks of South Devon and Cornwall
receive their share of comment and discussion. The former are so
completely the counterpart of the Eifel District of the Bhenish
provinces in every particular that their correlation is absolute, strati-
graphically and palmontologically. TV e must again refer the student
and reader to the matter and views of the author upon the Devonian
question in his " Becords."
Ninety-five pages of most valuable matter are given to the
Carboniferous rocks of the West of England and Wales. The
author, in his "loves," says, "The mountain limestone is
beloved by the Geologist for its picturesque scenery, its caves
with their stores of old bonea and the number and variety
of its fossils; by the Botanist for the rare and beautiful
plants nourished in its fissures and on its slopes; by the Archae-
ologist for its cromlechs, old camps, and ancient dykes; and by
the Historian for its memories of many a hard battle and many
a struggle for independence fought out to the death among its
ravines and dingles." Anglesea, the Menai Straits, Great Orm's
Head, Denbigh, Clwyd, Chirk, Llangollen, etc., in the north;
with Cefn, Tenby, the Cerrigs, the border or rim of the great
Welsh Coal-field, Cowbridge, etc., in the south; with numerous
well-defined and characteristic areas, receive ample notice of
geological interest, geographical distribution, and typical fossil
contents of the rocks under notice. The author's description of the
limestone of St. Gqwan's Head, ' ' Eligug Stacks," etc., its birds,
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flora, and history, like other descriptive portions of his inter-
esting volume, cannot receive justice at our hands for •want of space
for quotations; and to those who know as we do the county described,
there is an inexpressible charm in thus mentally revisiting districts
that recall days spent amidst scenes so wild, and studies so absorbing,
here so truthfully rendered. The Wynd Cliff, Tintern, the bone-
caves of the Dowards, Eaven's Cliff, and other classical localities on
the Wye, rendered still more so by the varied knowledge imparted
to them by Mr. Symonds, close the chapter upon the Carboniferous
Limestone. The Coal-measures receive a separate notice, many of
the Coal-fields being briefly described. He who would wish to
understand the physical geology of the Coal-measures need only
visit the great Coal-field of South Wales, where along its northern
escarpment, deep central valleys, or southern outcrops, all the
grand features of this great epoch in the history of the British
Island can be read and studied as in no other area in Europe.
No record of, or memoir upon the Palaeozic Rocks, would be
complete without some notice of the Permian series which closes
the history of Palaeozoic time. It is enough to say that this
chapter, like most others in the " Records," is interestingly and well
done. The book is admirably illustrated, 30 woodcuts are given,
illustrating both physical structure and picturesque scenes. The
accomplished President of the Cotteswold Club, Sir W. V. Guise,
Bart., F.L.S., has enriched the "Records" with four exquisite
delineations of the "Eligug Stacks" near Pembroke, "Marloes Bay,"
" The Home of Draba aizoides," and " St. Gowan's Chapel, Pem-
brokeshire." There are also five plates of typical fossils admirably
and characteristically drawn by Miss Dora Baker, of Hasfield Court,
Gloucestershire. Few of the Sections are original; Professor Ram-
say's North Wales and Sir Roderick Murchison's Siluria affording
the chief. We hope to see in the next edition a geologically coloured
map of Wales, adapted to the text. The volume is the basis of the
best and most interesting scientific guide ("Record") ever yet exe-
cuted to elucidate the intricacies, and causes, and effects of Silurian,
Devonian, and Carboniferous topographical geology. R. E.
H.—VALLEYS, DELTAS, BATS, AND ESTUARIES.
By CHAKLES RICKETTS, M.D., F.G.S.
[Presidential Address to the Liverpool Geological Society, 1872.]
T ) EFERRING at first to the subject of Denudation, and to some of
_LVi the current opinions thereon, Dr. Ricketts observes that although
we see the effects of marine denudation most prominently brought
before us, yet atmospheric agencies, rain and rivers, have a far larger
basis of operation, and wear away much more of our land than the sea;
and that although the majority of our geological formations have
been deposited beneath the sea, the sediment must not be attributed
so much to the erosion of coast-line as to the transporting power of
rivers. Treating of the Palasozoio rocks, he remarks that, in look-
ing at a section, whilst many of these formations have commenced
